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were plotted on the same graph, and it was thus possible to ascertain
at a glance the effect of progressive addition of each of the filling agents
examined.
The difference in behaviour exhibited among the various adjuvants was
judged from the point of view of the tensile strength and the displacement of
the stress-strain curve, at each proportion added. The filler affecting the
position of the stress-strain curve to the least extent was barytes, successive
additions of which up to 150 volumes per 100 volumes of rubber resulting
merely in a corresponding reduction in tensile strength. Barytes is therefore
regarded solely as a diluent, since its addition does not in any way improve the
tensile properties. Carbon black, or gas black, was found to yield the most
satisfactory results, progressive addition causing the curve gradually to
approach the load axis; at the same time the tensile strength increased up to
addition of 30 volumes, and at 40 volumes was equal to that of the original, after
which it fell away suddenly. After the addition of 15 volumes the stress-
strain curve had lost the characteristic form exhibited by a " pure " rubber
mixing and was almost linear, i. e. in accordance with Hooke's Law. Carbon
black is, therefore, a " reinforcing " pigment, that is to say, it improves the
tensile properties in that the resistance to stretching is increased and the
tensile strength enhanced by its addition to a rubber mixing. Similar properties
were exhibited by other fillers, such as zinc oxide, but in this case the decrease
in tensile strength began at 20 volumes and the displacement of the curve
was not so marked as with carbon black.
It should be mentioned that all the fillers were assumed to be inert, that is
to say, not to undergo chemical change or act as " accelerators" of
vulcanisation, and therefore any difference in behaviour will be due solely to a
difference in particle size.
In the case of carbon black, zinc oxide and china clay, the effect of pro-
gressive additions on the position of the stress-strain curve is comparable with
that of progressive times of vulcanisation in a rubber-sulphur mixing; barytes,
however, does not act in this way.
In order to express the results numerically, Wiegand took as one criterion
the area enclosed between the whole stress-strain curve and the elongation
axis (Fig. 6), which is a measure of the energy of resilience, or the energy
stored in the rubber when extended to its breaking-point; these areas were
measured with a planimeter and the results calculated to foot-pounds per cubic
inch of original stock.
The displacement of the stress-strain curve was also determined by a
comparison of the load necessary to produce a given elongation, in which case